Key indicators: single-crystal X-ray study; T = 90 K; mean (C-C) = 0.004 Å; R factor = 0.064; wR factor = 0.186; data-to-parameter ratio = 16.6.
In the title compound, C 20 H 17 NO 4 , the double bond of the acrylonitrile group separating the 1-benzofuran moiety from the 3,4,5-trimethoxyphenyl ring has Z geometry. The 1benzofuran groups arestacked with inversion-related counterparts such that the furan ring centroid-centroid distance is 3.804 (5) Å . The dihedral angle between the planes of the trimethoxyphenyl ring and the acrylonitrile group is 24.2 (2) .
Related literature
For the biological activity, see: Naruto et al. (1983) ; Parmar et al. (1988) ; Shiba (1996) ; Sanna et al. (1999 Sanna et al. ( , 2000 ; Ohsumi et al. (1998) ; Saczewski et al. (2004) . For similar structures, see: Choi et al. (2007) ; Seo et al. (2009) ; Sonar et al. (2007) .
Experimental
Crystal data C 20 H 17 NO 4 M r = 335.35 Monoclinic, C2=c a = 28.0892 (5) Å b = 6.9555 (1) Å c = 20.0908 (4) Å = 122.678 (1) V = 3303.93 (10) Å 3 Z = 8 Mo K radiation = 0.09 mm À1 T = 90 K 0.24 Â 0.20 Â 0.14 mm
Data collection
Nonius KappaCCD diffractometer 26416 measured reflections 3790 independent reflections 2183 reflections with I > 2(I) R int = 0.085 Refinement R[F 2 > 2(F 2 )] = 0.064 wR(F 2 ) = 0.186 S = 1.02 3790 reflections 229 parameters H-atom parameters constrained Á max = 0.51 e Å À3 Á min = À0.35 e Å À3 Data collection: COLLECT (Nonius, 1998) ; cell refinement: SCALEPACK (Otwinowski & Minor, 1997) ; data reduction: DENZO-SMN (Otwinowski & Minor, 1997) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: XP in SHELXTL (Sheldrick, 2008); software used to prepare material for publication: SHELXL97 and local procedures. supplementary materials Acta Cryst. (2012) . E68, o731 [doi:10.1107/S1600536812005831] (Z)-3-(1-Benzofuran-2-yl)-2-(3,4,5-trimethoxyphenyl)acrylonitrile Narsimha Reddy Penthala, Sean Parkin and Peter A. Crooks
Comment
Acrylonitrile analogs that incorporate 1,2,4-triazole, benzimidazole, or 1,3,5-triazine heterocyclic groups have been found to possess interesting biological properties such as spasmolytic (Naruto et al., 1983) , antioxidative (Parmar et al., 1988) , insecticidal (Shiba, 1996) , antitubercular (Sanna et al., 1999 (Sanna et al., , 2000 and cytotoxic (Ohsumi et al., 1998; Saczewski et al., 2004) activities. From our previous studies, we reported the X-ray crystallographic data of two benzothiophene acrylonitrile analogs (Sonar et al., 2007) . Based on this, and to compare the structure-activity relationships of different substituted acrylonitrile analogs, we have now prepared the title compound, (I), by the reaction of benzofuran-2carbaldehyde with 2-(3,4,5-trimethoxyphenyl)acetonitrile in methanolic and sodium methoxide under reflux. The title compound was crystallized from the methanol. The molecular structure is shown in Fig.1 . The 1-benzofuran ring is planar, with bond distances and angles comparable with those previously reported for other 1-benzofuran derivatives (Choi et al., 2007; Seo et al., 2009) . The X-ray crystallographic studies revealed that the title compound is the Z isomer, since the 1-benzofuran ring is trans relative to the bulky 3,4,5-trimethoxy phenyl group. The 1-benzofuran groups are ππ stacked with inversion-related (1 -x, 1 -y, 1 -z) counterparts with a furan ring centroid-centroid distance of 3.804 (5) Å. Since the stacked benzofurans are inversion related, they are exactly parallel with perpendicular spacing of 3.409 (3) Å. The dihedral angle between the planes of the trimethoxy phenyl ring and the acrylonitrile group is 24.2 (2) Å.
Experimental
A mixture of benzofuran-2-carbaldehyde (0.3 g, 2.05 mmol), and 2-(3,4,5-trimethoxyphenyl)acetonitrile (0.45 g, 2.17 mmol) was refluxed in 5% methanolic sodium methoxide solution for 4 hrs. The reaction mixture was cooled to room temperature and added to ice cold water to afford a yellow crude solid, which was collected by filtration, washed with a 1:1 mixture of cold water and methanol, and suction-dried to afford the desired product. Crystallization from methanol gave a yellow crystalline product of (Z)-3-(benzofuran-2-yl)-2-(3,4,5-trimethoxyphenyl)acrylonitrile that was suitable for X-ray crystallographic analysis. 1 H NMR (CDCl 3 ): δ 3.90 (s, 3H), 3.91 (s, 6H), 6.89 (s, 2H), 7.26-7.31 (dd, 1H), 7.36-7.40 (m, 1H), 7.41 (s, 1H), 7.50 (s, 1H),7.53-7.56(dd, 1H), 7.63-7. 65 (m, 1H); 13 C NMR (CDCl 3 ): δ 56. 53, 61.25, 103.30, 110.89, 111.10, 111.71, 117.60, 122.16, 123.81, 126.94, 127.66, 128.29, 129.17, 139.50, 151.21, 153.68, 155.20 .
Refinement
H atoms were found in difference Fourier maps and subsequently placed in idealized positions with constrained distances of 0.98 Å (RCH 3 ), 0.95 Å (C sp2 H) and with U iso (H) values set to either 1.2U eq or 1.5U eq (RCH 3 ) of the attached atom.
Computing details
Data collection: COLLECT (Nonius, 1998) ; cell refinement: SCALEPACK (Otwinowski & Minor, 1997) ; data reduction:
DENZO-SMN (Otwinowski & Minor, 1997) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: XP in SHELXTL (Sheldrick, supplementary materials sup-2 Acta Cryst. (2012). E68, o731 2008); software used to prepare material for publication: SHELXL97 (Sheldrick, 2008) and local procedures.
Figure 1
A view of the molecular structure with displacement ellipsoids drawn at the 50% probability level and H atoms shown as small spheres of arbitrary radius. Conventional R-values R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-values based on F 2 are statistically about twice as large as those based on F, and R-values based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 0.0229 (9) 0.0234 (9) 0.0289 (9) 0.0020 (7) 0.0170 (8) −0.0005 (7) O2 0.0240 (9) 0.0228 (9) 0.0273 (9) 0.0060 (7) 0.0161 (8) 0.0043 (7) O3 0.0194 (9) 0.0304 (10) 0.0251 (9) 0.0007 (7) 0.0136 (7) −0.0019 (7) O4 0.0247 (9) 0.0252 (10) 0.0334 (9) 0.0018 (7) 0.0178 (8) 0.0077 (7) 
